Fronto-thalamo-striatal gray and white matter volumes and anisotropy of their connections in bipolar spectrum illnesses.
Neurons in the basal ganglia are connected to areas of prefrontal cerebral cortex involved in higher cognitive functions, and these connections occur primarily via the thalamus. In patients with bipolar disorder, regardless of age, neuroimaging studies have consistently reported an increased number of white matter hyperintensities, indicating possible alterations in striatum-thalamus and thalamus-prefrontal cortex connections. In the current study, we acquired high-resolution magnetic resonance imaging (MRI) and diffusion tensor (DT) scans of 40 patients with bipolar spectrum (BPS) illnesses (bipolar type I = 17, bipolar type II = 7, cyclothymia = 16) and 36 sex- and age-matched control subjects. Two researchers, without knowledge of diagnosis, outlined the caudate, putamen, and thalamus on contiguous axial MRI slices. We measured the volumes of the basal ganglia, thalamus, and gray/white matter of the frontal cortex. Bipolar spectrum patients as a single group did not differ from control subjects in thalamus and the basal ganglia volumes, but the cyclothymia patients had reductions in the volumes of putamen and the thalamus compared with control subjects. The BPS patients had significantly reduced volume of the white and the gray matter of the frontal cortex. Furthermore, compared with control subjects, BPS patients as a group showed alterations in anisotropy of the internal capsule adjacent to the striatum and thalamus and the frontal white matter. Our findings indicate that BPS patients may have distinct anatomical alterations in brain structures involved in the regulation of mood and cognition, as well as alterations in these structures' connection to related brain areas.